A new cembrene alcohol, named acutanol, has been isolated from the soft coral, Sarcophyton acutangulum. Its structure has been determined on the basis of extensive NMR study. Absolute configuration of the major component, sarcophytol A, has been confirmed by use of a chiral anisotropic reagent, 1-naphthylmethoxyacetic acid (1NMA).
Introduction
An increasing number of unique natural products has been found from marine organisms, and they have been attracting the interests of organic chemists and biochemists because of their novel chemical structures and remarkable biological activities.
We have been studying the chemical constituents of marine organisms inhabiting along Japanese coasts, and this paper deals with the spectroscopic analysis of a new compound, acutanol, produced by a soft coral as well as the absolute configuration study of another chemical ingredient, sarcophytol A, of the same marine creature.
Structure of a new cembrene alcohol
A soft coral Sarcophyton acutangulum was collected off the Ishigaki Island, Okinawa Prefecture, Japan, in 1997 and the whole body was freeze-dried. The freeze-dried soft coral was extracted with hexane at room temperature for one week. Chromatographic separation of the extract afforded sarcophytol A (1) [1] as a major component and other minor cembranoids together with (+)-alloaromadendrene [7] . During the purification procedure of 1, we noticed that the major component was accompanied by a small amount of a compound, which was indicated by the 1 H NMR spectra of the chromatographic fractions.
This minor compound was difficult to remove by several separation methods such as HPLC, and, therefore, the fraction consisting mainly of 1 was treated with acetic anhydride and pyridine. The product showed two spots on TLC (Merck; Kieselgel 60 F 254 ; hexane : ethyl acetate = 9 : 1), the major spot (Rf = 0.7) due to the acetate (3) and the minor one (Rf = 0.3) due to a new compound, named acutanol (2). As will be described later, this compound turned out to have a tertiary hydroxy group that resisted acetylation. Investigation of the absolute configuration of 2 has been unsuccessful so far, because ozonization of 2 carried out in an attempt to obtain 2-hydroxy-2-methylpentanedioic acid, whose absolute configuration would be determinable by the PGME (phenylglycine methyl ester) method [6] , yielded only an intractable mixture. 
Absolute configuration of sarcophytol A
We next turned our attention toward sarcophytol A (1). We have developed several chiral anisotropic reagents, such as 1-naphthylmethoxyacetic acid (1NMA), which are applicable to determination of the absolute configuration of secondary alcohols [3, 5] . We were interested in the effectiveness of 1NMA for elucidating the absolute configuration of such a medium-sized-ring compound.
The stable conformation of the 1NMA ester is depicted in Fig. 2a . Due to the strong diamagnetic anisotropic effect of the naphthalene ring, 1 H NMR signals for the protons on the same side (H X−Z ) of the 1-naphthyl group shift upfield greater than those of the opposite side (H A−C ) in case of an (R)-1NMA ester. The reverse should hold true for an (S)-1NMA ester. ∆δ values are obtained for the respective protons by subtracting the chemical shifts of the (S)-ester from those of the (R)-ester (Fig. 2b) . The absolute configuration is obtained by positioning the protons with positive and negative ∆δ values on the right and left side of the model B (as for model A, see [4] ), respectively. An advantage of this method is that the ∆δ values are usually two or three times greater than those obtained by the conventional modified Mosher's method using MTPA [4] .
Sarcophytol A (1) was esterified with (R)-and (S)-1NMA. The proton chemical shifts were determined by the H,H-COSY and HSQC experiments and the ∆δ values (= δ R-ester −δ S-ester ) were calculated for the protons. The results are shown in Fig. 3 . These values are about three times greater than those usually obtained when the MTPA esters are used. All the assigned protons with positive and negative ∆δ values are located on the right and left sides of the 1NMA plane, respectively, when the S-configuration of the hydroxyl group is assigned for sarcophytol A. This result is the same as reported for sarcophytol A, the absolute configuration of which has been established by X-ray crystallography worked on its methoxytrifluoromethylphenylacetic acid (MTPA) ester [2] . Thus, use of 1NMA for determination of the absolute configuration of 1 has bee verified.
Experimental

General
Separation of sarcophytol A and acutanol
The soft coral Sarcophyton acutangulum 1 collected at the Ishigaki Island, Okinawa Prefecture, Japan, in 1997 was freeze-dried. The resulting material (900 g) was soaked in hexane at room temperature for one week. Evaporation of the hexane gave an oil (20.6 g). Repeated chromatographic separation (Merck; Kieselgel 60) afforded a fraction containing sarcophytol A (1) (4.2 g). The 1 H and 13 C NMR signals of this product were mostly identical with the reported ones [1] . Purity of this material seemed to be more than 90% ( 
